Abstract Few researchers have attempted to examine the mechanisms through which HIV-related stigma in the community is processed and experienced at an individual level by people living with HIV. We examined how the effects of perceived HIV stigma in the community on health outcomes for people living with HIV are mediated by internalized stigma and anticipated stigma. Participants (N = 203) from an HIV clinic completed self-report measures and their clinical data were obtained from medical records. Results suggested that the association between perceived community stigma and affective, cognitive, and mental health outcomes (self-esteem, depressive symptoms, avoidance coping, self-blame) are mediated by internalized stigma. Furthermore, a serial mediation model suggested that perceived community stigma leads to internalized stigma, which leads to anticipated community stigma, which in turn leads to lower medication adherence. The associations between perceived community stigma and interpersonal outcomes (social support, trust in physicians) were mediated by internalized stigma and anticipated stigma, again in a serial fashion (perceived community stigma leads to internalized stigma, which leads to anticipated stigma, which in turn leads to interpersonal outcomes). These results suggest that perceived HIV-related stigma in the community may cause people living with HIV to internalize stigma and anticipate stigmatizing experiences, resulting in adverse health and psychosocial outcomes-information that can be used to shape interventions.
Introduction
Stigma refers to the process by which a group of individuals is labeled as socially undesirable and these individuals are devalued due to attributes or behaviors that are societally deemed as ''deeply discrediting'' [1] . Stigma is a damaging social phenomenon. In the case of people living with HIV (PLWH), stigma has negative effects on health outcomes, including non-optimal medication adherence, lower visit adherence, higher depression, and overall lower quality of life [2] [3] [4] [5] [6] [7] [8] [9] . Even though an abundance of research has documented the injurious effects of stigma, few researchers have attempted to classify specific mechanisms and examine the pathways through which social stigma related to HIV is processed and experienced by PLWH at an individual level, consequently affecting their health outcomes.
HIV-related stigma causes PLWH to lose social value and standing due to their HIV positive status [1, 10, 11] . Because stigma is a fundamentally social occurrence, requiring an ''us'' as compared to a ''them''-thereby being interpersonal in nature-stigma is created and perpetuated by social structure and interpersonal processes [12] . Furthermore, prior research suggests that social stigma affects emotions, cognitions, and behavior of PLWH [2] [3] [4] [5] [6] [7] [8] [9] . This confluence begs the question: How does an interpersonal process affect intrapersonal outcomes at an individual level?
Herein lies the value of defining mechanisms of stigma. Interpersonal processes can lead PLWH to internalize and anticipate stigma, which subsequently results in negative individual level health consequences, ranging from depression to poor medication and visit adherence [2] [3] [4] [5] [6] [7] [8] [9] . Yet, there is a scarcity of research on mechanisms and processes by which social stigma in the society is processed, internalized, and affects cognitions, emotions, behaviors, and health outcomes of individual PLWH [10] .
Earnshaw and Chaudoir's Health Stigma Framework (HSF) [13, 14] provides an excellent heuristic model upon which to expand. The HSF suggests three HIV-related stigma mechanisms through which PLWH experience and respond to social stigma. These mechanisms then affect health outcomes. The three stigma mechanisms included in the HSF are (a) enacted stigma, (b) anticipated stigma, and (c) internalized stigma. Enacted stigma refers to actual past experiences of discrimination, devaluation, and prejudice by others due to one's HIV-positive status. Anticipated stigma represents expectation of repercussions in the future; these are beliefs by PLWH that others will treat them negatively due to their HIV status. Internalized stigma is the acceptance of negative societal characterizations, labels, and perceptions about PLWH, and applying them to the self. Internalized stigma is often associated with self-deprecating emotions and cognitions such as shame, self-blame, embarrassment, and low self-worth [10, [15] [16] [17] .
The value of distinguishing stigma mechanisms and processes is immense for researchers and public health practitioners alike; interventions which are designed to mitigate the effects of specific mechanisms tied to specific health behaviors and outcomes are more likely to be effective [11] . According to the HSF, each mechanism affects theoretically relevant outcomes relating to wellbeing and health (see Fig. 1 for a modified version of the model originally proposed by Earnshaw and Chaudoir). Experienced stigma is hypothesized to predict physical health (although not hypothesized within the original HSF, it is possible that experienced stigma also affects health behaviors); internalized stigma is hypothesized to predict affective, cognitive, and mental health outcomes as well as health care behaviors, and anticipated stigma is hypothesized to predict health care behaviors and interpersonal outcomes.
Building upon the important contribution of the HSF, we propose the addition of a mechanism to the HSF: perceived stigma in the community (see Fig. 1 ). Perceived stigma in the community refers to a person's perceptions of the severity of stigmatizing attitudes that exist in the community [11] . We hypothesized that perceived HIV stigma in the community, combined with PLWH's knowledge of being HIV positive, has important implications. Following the theoretical formulation by Berger and colleagues [11] , (also see [18] ) we hypothesized that perceived stigma in the community has negative effects on self-concept and thus on affective, cognitive, and mental health outcomes for PLWH. Furthermore, we hypothesized that these effects would be mediated by internalized stigma (i.e., occur to the extent that perceived stigma in the community leads to internalized stigma; see Fig. 2 ).
The affective, cognitive, and mental health outcomes we examined in the current study were self-esteem, depressive symptoms, avoidance coping, and blame coping. Research suggests that these are important constructs in understanding the health of PLWH. According to the cognitive theory of depression, perceived low self-worth is a key cause of depression [19, 20] . Therefore, HIV-related stigma, especially internalized stigma, is expected to be positively associated with depressive symptoms and selfblame in PLWH, since internalized HIV stigma reflects how PLWH take in negative cognitions and feelings about HIV and carry these feelings (e.g. self-deprecation, feeling ''dirty,'' shame, guilt, self-blame) daily into intrapersonal reflection and interpersonal interactions [15] [16] [17] . Indeed, studies have found an association between internalized HIV-related stigma and depressive symptoms [5, 21] . One such study examined individuals with cancer and PLWH and found that the impact of illness on self-esteem is primarily due to differences in the experience of stigma, while other studies suggest that the coping mechanisms that individuals use to deal with stigma may have a direct effect on psychological and physiological outcomes [22] [23] [24] . What is particularly pertinent is that internalized stigma is intrapersonal in nature; thus, it occurs within the individual and can vary widely [25] . Like Earnshaw et al. [14] , we expected internalized stigma (and associated negative cognitions and emotions about the self) to predict affective, cognitive, and mental health outcomes as well as health care behaviors.
We hypothesized that perceived community stigma would also predict affective, cognitive, and mental health outcomes as well as health care behaviors, and that these effects of perceived community stigma would be mediated by internalized HIV-related stigma (see Fig. 2 ). We also hypothesized that anticipated stigma would predict health-care behaviors (e.g., medication adherence); thus, we hypothesized a serial mediation model in the effect of perceived community stigma on health-care behaviors (Fig. 3) . Serial mediation examines a chain of effects that include more than one mediator [26] . Our model posits that perceived community stigma leads to internalized stigma, which in turn leads to anticipated stigma, which in turn leads to sub-optimal medication adherence.
Anticipated stigma should also affect one's interactions with others-and therefore interpersonal outcomes (e.g., social support, physician trust; see Fig. 1 ). PLWH who anticipate stigma may withdraw from social relationships in an attempt to minimize potential discrimination, which would lead to social isolation and reduced opportunities for social support [11, 12] . PLWH who anticipate stigma in the healthcare setting may have lower trust in health care providers, since the defining characteristic of trusting a person is having positive expectations regarding that person's behavior and attitude toward the self [27] . Conversely, it is also possible that lack of trust leads to anticipating stigmatizing attitudes.
To add greater granularity to the proposed model, we make distinctions in the source of anticipated stigma: anticipated stigma from family and friends, anticipated stigma from the community, and anticipated stigma from health-care workers. Splitting anticipated stigma into these three separate sources allows for more fine-tuned empirical testing of the effect of stigma anticipated from each source on outcomes related to that source of anticipated stigma. For example, anticipated stigma from family and friends and from the community may be associated with lack of social support from these sources, while stigma anticipated from health-care workers may particularly affect behaviors and attitudes of PLWH in the health care setting (e.g., clinic visit adherence and trust in one's medical provider, although it is of course possible that other stigma mechanisms may also be associated with health care behaviors), and stigma anticipated from the community may be associated with adherence to medication.
Thus, by examining how specific stigma mechanisms affect outcomes through theoretically hypothesized pathways, we aim to specify and deepen current knowledge of the deleterious effects of HIV-related stigma. Using these findings, researchers, clinicians, and public health practitioners may be able to obtain a more nuanced understanding of stigma-related behaviors and biases, and therefore be able to predict and mitigate different negative health outcomes for PLWH.
Methods Participants and Procedures
Participants were 203 patients from the HIV clinic at the University of Alabama at Birmingham (UAB), who participated in a larger study on psychosocial factors related to HIV outcomes. Participants were on antiretroviral therapy (ART) and current non-substance users. The sample consisted of 74 women and 129 men (73 White, 130 Black) with a mean age of 44.8 (SD = 11.1). Participants were invited to research visits separate from their clinic visits, and completed study measures using computers. Participants self-reported their socio-economic status using a fivepoint scale (lower, lower middle, middle, upper middle, and upper). Data on depressive symptoms and duration of ART were extracted from clinic records. The study was approved by the Institutional Review Board of the university and all procedures were carried out with the adequate understanding and written consent of the participants.
HIV-Related Stigma Measures
Since no existing stigma measure includes all stigma mechanisms in which we are interested, we used two different measures. We used two subscales of the revised HIV Stigma Scale [28] that showed good internal consistency in the current study: perceived stigma in the community (concern with public attitudes), six items, a = 0.84 and internalized stigma (negative self-image), seven items, a = 0.85. Anticipated stigma from three different sources (friends and family, neighbors and others in the community, and health-care workers) was assessed using three items for each source adapted from the measure created by Earnshaw et al. [14] . (a = 0.90, a = 0.94, and a = 0.83, respectively for the friends and family, neighbors and others in the community, and health-care workers scales).
Affective, Cognitive, and Mental Health Factors
Global self-esteem was assessed using the Rosenberg selfesteem scale [29] (ten items, a = 0.81 in the current study). Depressive symptom data were extracted from clinic records on the nine-item depression scale of the Patient Health Questionnaire (PHQ-9 [30] ; a = 0.87 in the current study). The total score was used as a measure of depressive symptom severity. Two coping subscales from the Ways of Coping [31] were used to assess coping by avoidance (ten items, a = 0.76 in the current study) and coping by blaming (three items, a = 0.81 in the current study).
Medication Adherence
ART adherence was assessed with the single question developed by Lu et al. [32] : ''In the past 4 weeks, how was your ability to take all of your anti-HIV medications that were prescribed by your doctor?'' (reported in a recent manuscript [9] ). Response options ranged from very poor to excellent. According to previous literature, this measure is as good as or better than other self-report adherence measures [33] . Because 71 % of participants indicated excellent adherence, responses were dichotomized (excellent versus all other response options). While self-report measures may over-estimate adherence, research has consistently demonstrated the predictive value of self-reported non-adherence (i.e., non-optimal adherence) [34] .
Interpersonal Factors
Social support was assessed with the short form [35] of the interpersonal support evaluation list (ISEL), which includes 16 items (a = 0.88 in the current sample). Trust in one's physician was assessed with the ten-item Wake Forest Physician Trust Scale [36] , which had good internal consistency (a = 0.82) in the current study.
Statistical Analyses
In order to test hypothesized mediational models (for example, the model depicted in Fig. 2 , where internalized stigma mediates the effect of perceived community stigma on self-esteem), we calculated bias-corrected 95 % confidence intervals (CIs) for the indirect effect (in this example, the effect of perceived community stigma on selfesteem through the pathway of internalized stigma) using bootstrapping with the Process procedure [26] . A significant indirect effect is revealed when the CI does not include the value zero, which suggests statistical mediation. Serial mediation examines a chain of effects that include more than one mediator (see Fig. 3 for an example) [26] . Serial mediation hypotheses were also tested by examining the indirect effects using the Process procedure. In addition to calculating indirect effects, Process also calculates the unstandardized path coefficients for all paths in the model. In all of the analyses, we entered the following covariates as control variables: sex, race, age, socio-economic status, and time on ART.
Results

Affective, Cognitive, and Mental Health Factors
The associations that perceived community stigma showed with the outcome variables are presented in Table 1 . As seen in Table 1 and in Fig. 2 , perceived community stigma was significantly and negatively associated with self-esteem (the path with B = -0.27 in Fig. 2 , the total effect when internalized stigma is not in the model). Furthermore, perceived community stigma was significantly associated with internalized stigma (the path with B = 0.56), and internalized stigma in turn was associated with self-esteem (the path with B = -0.35). Importantly, the indirect effect of perceived community stigma through internalized stigma (the product of the path coefficients. 56 and -0.35 in Fig. 2 ) was significant [B = -0.20, SE = 0.03, 95 % CI (-0.27, -0.14)], suggesting that internalized stigma mediates the effect of perceived community stigma on selfesteem. The path between perceived community stigma and self-esteem dropped to a non-significant value (B = -0.08) when internalized stigma was in the model (the direct effect of perceived community stigma when the indirect effect is accounted for).
Similarly, analyses using the other three affective/cognitive/mental health factors as dependent variables yielded a significant mediation of the effect of perceived community stigma by internalized stigma. Indirect effects on depressive symptoms, avoidance coping, and blame coping, respectively, were as follows: Table 2 presents all mediators of the effects of perceived community stigma that were significant in the current analyses.
Medication Adherence
We tested the mediational model in Fig. 3 . Perceived community stigma was significantly and negatively associated with medication adherence (the path with B = -0.63, the total effect when internalized stigma and anticipated community stigma are not in the model). The serial mediation which suggests that perceived community stigma leads to internalized stigma, which leads to anticipated community stigma, which in turn leads to lower adherence yielded a significant overall indirect effect [coefficient = -0.084, CI (-0.244, -0.005)]. . When anticipated stigma from friends and family or anticipated stigma in the healthcare setting was used as the last mediator in the model (instead of anticipated stigma from the community) the serial mediation was not significant.
Interpersonal Factors
First, we tested the mediational model in Fig. 4 . The serial mediation (indirect) effect of perceived community stigma We then examined trust in physicians as the outcome. We tested the serial mediational model in Fig. 5 
(perceived
Discussion
The goals of this study were to test an expanded model of the HSF, including perceived community stigma, and to investigate meditational pathways for the effects of this dimension of HIV-related stigma. Perceived community stigma was associated with all of our affective, cognitive, and mental health factors, and these associations were all mediated by internalized stigma. For medication adherence, the serial mediation model suggested that perceived community stigma leads to internalized stigma, which leads to stigma anticipated from the community, which in turn was associated with lower medication adherence. The association between perceived community stigma and interpersonal outcomes (social support and physician trust) were also mediated by internalized stigma and anticipated stigma in a serial fashion. Another important finding in our study is that specifying the person or group from which HIV-related stigma is anticipated (i.e., the source) may aid in understanding outcomes associated with those persons or groups. Thus, our model not only expands the HSF by adding perceived community stigma, it also includes mediating pathways elucidating how specific stigma mechanisms mediate the effects of perceived community stigma. To our knowledge, examining how some stigma mechanisms mediate the effects of other stigma mechanisms is a new approach in HIV research (see an example with an undergraduate student sample with other chronic diseases [25] ), and is important in understanding the subtle ways that social/interpersonal stigma affects interpersonal as well as intrapersonal outcomes.
This study had some limitations. Some of our analyses utilized self-report measures, which may involve reporting biases. Furthermore, our study was cross-sectional, which precludes causal inferences, even though our models are supported by theory and previous research. It will be important going forward to use longitudinal designs to examine the effects of HIV-related stigma prospectively. Additionally, participants were recruited from a single HIV clinic at a research university that provides comprehensive social work and clinical services, which may limit the generalizability of the present findings. Finally, in this exploratory study we tested multiple mediational models with a moderate sample size; it will be important for future studies to examine these hypotheses in larger samples. There may be individual differences that moderate the association between perceived community stigma and internalized stigma and future research can also examine these individual differences.
In spite of these limitations, the present results point to how stigma mechanisms may affect psychological and physical health of PLWH in different ways. It is also noteworthy that when one considers the total effect of the entire spectrum of stigma mechanisms addressed in the literature, stigma seems to have a considerable overall effect on multiple outcomes [12] . The findings of this study have theoretical as well as practical implications. Researchers interested in the mechanisms and processes of stigma may want to explore the impact of perceived community stigma on health outcomes, in addition to the mechanisms defined in the HIV Stigma Framework (experienced stigma, anticipated stigma, and internalized stigma). When predicting certain outcomes, it may also be useful to specify the source of anticipated stigma. Future studies should further examine and refine psychosocial mechanisms in the effects of HIV stigma mechanisms on health outcomes. For example, what are mediating psychosocial factors in the frequently found association between internalized stigma or anticipated stigma and medication adherence? Only a few studies have examined psychological constructs (e.g., depression, attachment styles, interpersonal worries) as mediating mechanisms in the association between internalized stigma and adherence [5, 9, 37, 38] , and revealing relevant mediating constructs is important for gaining a deeper and more nuanced understanding of the effects of HIV-related stigma in the lives of PLWH.
A deeper understanding of how different stigma mechanisms affect outcomes, and the mediating pathways involved, is also important in designing interventions aimed at reducing the effects of HIV-related stigma. Based on the present findings, researchers may consider different intervention strategies (e.g., targeting stigma in the community, blocking the perceived community stigma-internalization of stigma pathway, and/or targeting internalized stigma-anticipated stigma pathway). Based on previous research suggesting that depression and other psycho-social factors may mediate the effects of stigma on outcomes, another intervention strategy may be to treat depression and address other mediating psychosocial factors. Programs with adequate resources may even target all of these mechanisms in a comprehensive intervention strategy to maximize the probability of success in reducing the effects of HIV-related stigma on the well-being of PLWH.
